Isomers of 1 Ph and their Cycloadditions with Furan
In addition to the oxyallyls 1 Ph -E and 1 Ph -Z, several other isomeric species can be drawn. The possibilities are shown in Scheme S1. Five of the species in Scheme S1 were located at the B3LYP/6-31G(d) level. The cyclopropanone 1 Ph -E cyc is the most stable species, while its rotamer 1 Ph -Z cyc lies 0.8 kcal mol -1 higher in energy. The oxyallyl 1 Ph -E lies 4.8 kcal mol -1 above 1 Ph -E cyc . 1 Ph -Z collapsed to 1 Ph -Z cyc upon attempted optimisation. The "sickle"-conformer oxyallyls 1 Ph -E rot and 1 Ph -Z rot , in which nitrogen is anti to the oxyallyl oxygen, collapsed to a cyclopropanone or allene oxide upon attempted optimisation.
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As well as the endo (4 + 3) cycloadditions of 1 Ph -E and 1 Ph -Z with furan, we also investigated alternative mechanisms:
(1) Exo cycloadditions of 1 Ph -E (2) Endo cycloadditions of 1 Ph -E rot and 1 Ph -Z rot , and (3) Exo cycloadditions of 1 Ph -E rot and 1 Ph -Z rot .
Transition structures are shown in Figure S1 .
In experiment, only the cycloadducts I and II have been detected, and are obtained from the endo (4 + 3) cycloadditions of 1 Ph -E and 1 Ph -Z (TSA/TSB). In principle, I and II could also be obtained from the exo (4 + 3) cycloadditions of 1 Ph -E rot and 1 Ph -Z rot , but the corresponding transition states (TS-S7-TS-S10) lie at least 17.2 kcal mol -1 above TSA/TSB. The activation energies for the other modes of cycloaddition in Figure S1 are also ≥12.9 kcal mol -1 higher than those of TSA/TSB, consistent with the absence of their products in experiment. 
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Solvation Effects
The effects of solvation were computed with the Conductorlike Polarizable Continuum Model (CPCM) of Tomasi and Barone, as implemented in Gaussian 03. CPCM calculations with THF as solvent were performed using the UAKS cavity. The four transition states for cycloaddition of 1 Ph with furan, TSA-TSD, were considered. Their B3LYP/6-31G(d) gas-phase geometries are reproduced in Figure S2 . Figure S2 . B3LYP/6-31G(d) gas-phase geometries of TSA-TSD.
Free energies of solvation were calculated at various levels of theory and temperatures, and were added to the gas-phase free energies to obtain free energies in solution. The resulting values are shown in the first five entries of Table S1 . Inclusion of solvation in this way raises the activation barriers for the E TSs by approximately 3-4 kcal mol -1 and lowers those for the Z TSs by 0-2 kcal mol -1 . There are negligible overall effects on the mechanism and diastereoselectivity. The two Z transition states, TSC and TSD, remain ≥9.5 kcal mol -1 higher in energy than the E transition states TSA and TSB, and the diastereoselectivity between TSA and TSB ranges from 0-0.3 kcal mol -1 .
Solution-phase optimisations were also performed. The resulting TS geometries are shown in Figure S3 . Optimisation in THF has minimal effect on the TS geometries; the forming bond lengths change by 0-0.03 Å in all but one case. The Z transition states are again ≥9.6 kcal mol -1 higher in energy than the E transition states. Diastereoselectivity between TSA and TSB is 0.4 kcal mol -1 . 
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